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Description 

The present invention relates to a liquid crystal display device and particularly to an active matrix type liquid crystal 
display device using a thin film transistor (TFT) as a switching element. 
s Recently, liquid crystal display devices have been widely used as a display element for, e.g., a television and 

graphic display because of the thin size and low consumed electric power thereof. 

Among them, an active matrix type liquid crystal display device using a thin film transistor (hereinafter referred to 
as TFT) as a switching element is suitable for the large number of pixels. The active matrix type liquid crystal display 
device is expected to realize a high picture quality, large size and color image of a display screen. Thus, various 
10 investigations and developments therefor have been conducted and some have already practically been used. 

A main part of a display element in the active matrix type liquid crystal display device is generally constructed of 
a switching active element such as a TFT; a pixel electrode connected with the active element; an active element array 
substrate arranged with the pixel electrode; a counter substrate formed with a counter electrode thereon arranged 
opposite to the allay substrate; a liquid crystal composition held between these substrates; and polarizing plates ad- 
15 hered to the outer surfaces of these substrates. 

Fig. 11 is a view illustrating a equivalent circuit of one pixel part of a conventional active matrix type liquid crystal 
display device. 

An n type TFT switching element 605 is disposed in an intersection of a signal line 601 and scanning line 603. A 
drain electrode (D) 607 thereof is connected to the signal line 601 , a gate electrode (G) 609 being connected to the 

20 scanning line 603, a source electrode (S) 611 being connected to a pixel electrode 61 3. 

A liquid crystal composition 619 is held between the pixel electrode 613 and a counter electrode 617, which is 
connected to a counter electrode voltage generating circuit 615. In similar manner to the counter electrode 617, a 
storage capacitor (Cs) 623 is formed between a storage capacitor line 621 , which is connected to the counter electrode 
voltage generating circuit 61 5, and the pixel electrode 61 3. 

25 The counter electrode 617 is applied with a counter electrode voltage (Vc), whose polarity is inverted against a 

standard potential (VT1) synchronized with an image signal voltage (VX). Such polarity inversion of the counter elec- 
trode voltage (Vc) reduces the amplitude of image signal voltage (VX), compared with the case of using a direct current 
voltage as a counter electrode voltage (Vc). However, as shown in Fig. 12 (d), the counter electrode voltage (Vc) may 
be a direct current voltage. 

30 Fig. 12 is a view illustrating each driving waveform of one pixel in the conventional active matrix liquid crystal 

display device shown in Fig. 11 . Referring to Fig. 12, an operation of the conventional active matrix liquid crystal display 

device will now be described. 

As shown in Fig. 1 2 (a), a scanning pulse (VY) is applied to the gate electrode (G) 609 of the TFT switching element 

605 via the scanning line 603. The image signal voltage (VX), whose polarity is inverted against the standard potential 
^5 (VT1 ) every one frame period to prevent degradation of the liquid crystal composition 61 9, is applied tothesignal line 

601. 

While the scanning pulse (VY) is applied to the gate electrode (G) 609 of the TFT switching element 605, the image 
signal voltage (VX) is written to the pixel electrode 613 and the pixel electrode 613 holds a pixel electrode potential 
(Vs) as shown in Fig. 12 (b). 

40 Thus, for one frame period (TF), an electric potential difference between the pixel electrode potential (Vs) and 

counter electrode potential (Vc) is held in a liquid crystal capacitor (CLC), which has the liquid crystal composition 61 9 
as a main part. As a result, the liquid crystal composition 61 9 is excited to execute display, in the other hand, an electric 
potential difference between the pixel electrode potential (Vs) and storage capacitor line potential, which is set up at 
the same potential as the counter electrode potential (Vc), is held in the storage capacitor (Cs) 623. As a result, time 

45 change of electric potential difference held in the liquid crystal capacitor (CLC), is compensated to keep the display 
for one frame period (TF). 

However, as shown in Fig. 11 , there is a parasitic capacitance (CGS) between the gate electrode (G) 609 and the 
source electrode (S) 611 of the TFT switching element 605. This parasitic storage (CGS) of the TFT switching element 
605 causes a level shift (AW) shown in Fig. 12 (b) in the pixel electrode potential (Vs) at the startup of the scanning 
5o pulse (VY). 

As shown in Fig. 11, there are a parasitic capacitance (CDS) between the drain electrode (D) 607 and the source 
electrode (S) 611 of the TFT switching element 605 and parasitic capacitance (CGS). These parasitic capacitances 
(CDS), (CGS) cause a level shift (AV2*) shown in Fig. 1 2 (b) in the pixel electrode potential (Vs) at the polarity conversion 
of the image signal potential (VY) and/or counter electrode potential. 
55 As a result, in the conventional liquid crystal display device, as shown in Fig. 12 (c), the level shifts (AV1), (AV2) 

occur in the liquid crystal applying voltage due to the parasitic capacities (CGS), (CDS). For these reasons, a voltage 
applied to the liquid crystal composition 61 9 Is changed so that flickers or nonuniformity of brightness in a display image 
take place. 
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It has previously been impossible to eliminate these parasitic capacitances (CGS). 

As described above, the conventional liquid crystal display device has the problem that level shifts (AV1), (AV2), 
which are caused by the parasitic capacitances (CGS), (CDS) of the TFT switching element 605, result in occurrence 
of flickers or nonuniformity of brightness in a display image. 

5 European patent specification number EP-0 336 570-A1 describes a method for driving an active matrix type liquid 
crystal display device. A first modulation signal is applied to a first wire connected to the picture element electrodes 
through capacity, and a second modulation signal is applied to the counter electrodes. By modulating the potential 
difference between the first wire and the counter electrodes, the capacity coupling potential appearing at the picture 
element electrode through the related capacity can be effectively utilised. As a result, at least part of the DC components 

io induced through the capacity between the gate and drain by the scanning signal and the dielectric anisotropy of the 
liquid crystal can be compensated, so that decrease of driving electric power, improvement of display picture quality, 
and enhancement of driving reliability may be achieved. 

European patent specification number EP-0 373 565-A1 describes a similar method of driving an active matrix 
type liquid crystal display device, in which an image signal voltage is transmitted to the pixel electrode during an on- 

is period of the switching element, and a modulating signal is applied to a first line during an off-period of the switching 
element. The modulating signal consists of a voltage which reverses alternately for each field, thereby changing the 
potential of the pixel electrode. This changed potential is superposed upon, and is effectively cancelled from the image 
signal voltage, the resultant voltage being applied across the display material The method described in EPO 373 
565-A2 is intended to improve display quality and drive reliability, and reduce the drive power of the display unit. 

20 However, in the methods described above, undesirable potential changes or level shifts occur in the potential 

waveform of the picture element at the time when the polarity of the image signal voltage is changed, and when a 
scanning pulse is applied. These level shifts, caused by parasitic capacitances of the switching element, result in the 
occurrence of flickers or non-uniformity of brightness in a display image. 

An object of the invention is to provide a liquid crystal display device with a stable high quality image display, 

25 without flickers or nonuniformity of brightness in a display image, which are caused by the level shifts (AV1)(AV2) of 
the liquid crystal applying voltage due to the parasitic capacitances (CGS), (CDS) of the TFT switching element... 
The first aspect of this invention is a liquid crystal display device comprising: 
matrix wiring having a plurality of scanning lines and a plurality of signal lines disposed to intersect with the 
plurality of scanning lines, wherein a scanning pulse is applied to the scanning lines, and an image signal voltage 

30 having a polarity periodically inverted with respect to a first standard potential is applied to the signal lines; a pixel 
electrode disposed at each intersection of the plurality of scanning lines and the plurality of signal lines; a transistor 
switching element included at each intersection of the plurality of scanning lines and the plurality of signal lines and 
connected to each pixel electrode; a storage capacitor formed between the pixel electrode and a storage capacitor 
line; a counter electrode disposed opposite to the pixel electrode; a liquid crystal composition held between the pixel 

35 electrode and the counter electrode; and means for supplying a storage capacitor line voltage to the storage capacitor 
line, characterised in that the storage capacitor line voltage, the polarity of which is inverted with respect to a second 
standard potential while substantially synchronised with the polarity inversion of the image signal voltage, is applied 
to the storage capacitor line so as to compensate for a first change of a liquid crystal applying voltage substantially 
synchronised with the polarity inversion of the image signal voltage. 

6 The second aspect of this invention is a liquid crystal display device comprising: matrix wiring having a plurality of 
scanning lines and a plurality of signal lines disposed to intersect with the plurality of scanning lines, wherein a scanning 
pulse is applied to the scanning lines, and an image signal voltage, having a polarity periodically inverted with respect 
to a first standard potential, is applied to the signal lines, a pixel electrode disposed at each intersection of the plurality 
of scanning liens and the plurality of signal lines; a transistor switching element included at each intersection of the 

45 plurality of scanning lines and the plurality of signal lines and connected to each pixel electrode; a counter electrode 
disposed opposite to the pixel electrode; a liquid crystal composition held between the pixel electrode and the counter 
electrode; a storage capacitor formed between the pixel electrode and a storage capacitor line, and storage capacitor 
line driving means for supplying a storage capacitor line voltage to the storage capacitor line, characterised in that a 
potential level of the storage capacitor line voltage is changed substantially synchronised with the scanning pulse, and 

60 a direction of the potential level change of the storage capacitor line voltage is opposite to a direction of a potential 
level change of the scanning pulse, so as to compensate for a change of a liquid crystal applying voltage substantially 
synchronised with the scanning pulse. 

There are the parasitic capacitances (CDS), (CGS) of the TFT switching element in an active matrix type liquid 
crystal display device. When the polarity of the image signal voltage (VX) and/or counter electrode voltage (Vc) is 

55 inverted against the standard potential, the potential at the drain electrode (D) side of the parasitic capacitance (CDS) 
is largely changed. As a result, electric charge is re-distributed between the liquid crystal capacitor (CLC), storage 
capacitor (Cs), and parasitic capacities (CGS), (CDS). In the conventional liquid crystal device, this change causes 
the level shift (AV2) in the liquid crystal applying voltage. 
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According to the invention, a storage capacitor line is positively driven to cause such a level shift (AV2) to disappear. 

Namely, in the liquid crystal display device according to the invention, the storage capacitor line voltage (VH), 
whose polarity is inverted against the second standard potential synchronized with the Image signal voltage (VX) to 
be compensating change of the liquid crystal applying voltage, is applied to the storage capacitor line. As a result, the 
level shift (AV2) of the liquid crystal applying voltage caused by re-distribution of the electric charge can be reduced, 
and further can be disappeared. 

Further, in this case, preferably, if the amplitude (dVH) of the storage capacitor line voltage (VH) is controlled to 
be in the range of l-CDS«dVX/Csl/5 or more but l-CDS-dVX/Cslx10 or less, specially l-CDS«dVX7Csl, the level shift 
(AV2) is effectively compensated without shortage or excess to prevent flickers or nonuniformity of brightness in a 
display image, thereby obtaining a stable image display with a high quality. 

In a liquid crystal display device where the polarity of the voltage (Vc) to be applied to the counter electrode is 
inverted against the second standard potential, the storage capacitor line voltage (VH), whose polarity is inverted 
against the third standard potential synchronized with the polarity conversion of the image signal voltage (VX) against 
the first standard potential to be the same as that of the counter electrode voltage (Vc), is applied to the storage 
capacitor line. As a result, the level shift (AV2) of the liquid crystal applying voltage caused by re-distribution of the 
electric charge can be suppressed. This reduces change applied to the voltage of the liquid crystal, and further can let 
the change to disappear. 

Further, in this case, preferably, if the amplitude (dVH) of the storage capacitor line voltage (VH) is controlled to 
be in the range of ![(CGS+CDS+Cs)KlVc-CDS«dVX]/Csl/5 or more but l[(CGS+CDS+Cs)«dVc-CDS*dVXyCsb(10 or 
less, specially l[(CGS+CDS+Cs)*dVc-CDS-dVXJ/Csl, the level shift (AV2) is most effectively compensated to prevent 
flickers or nonuniformity of brightness in a display image, thereby obtaining a stable image display with a high quality. 

With respect to the level shift (AV1 ), the storage capacitor line voltage (VH), which is changed in direction opposite 
to the scanning pulse (VY) substantially synchronized with a scanning pulse (VY) by an amount of a voltage change 
dVH1, is applied to the storage capacitor line synchronized with a timing of applying the scanning pulse (VY). The 
storage capacitor line corresponds to the pixel electrode connected to the TFT switching element to be applied with 
the scanning pulse (VY). As a result, electric potential differences of the liquid crystal capacitor and storage capacitor 
changed by the parasitic capacitance (CGS) is compensated to suppress the level shift (AV1) of the liquid crystal 
applying voltage. This prevents flickers or nonuniformity of brightness in a display image. If dVH1 is in the range of I- 
CGS-dVY/Csl/2 or more but !-CGS-dVY/Cslx2 or less, specially l-CGS-dVY/Csl, the level shift (AV1) can be most 
effectively suppressed. 

As is apparent from the above equation of the amplitude (dVH) of the storage capacitor line voltage (VH), if the 
storage capacitor (Cs) is set larger, the amplitude (dVH) becomes smaller. The structure of a circuit, which supplies a 
storage capacitor line voltage, can be simplified. The storage capacitor (Cs) is set up at a large value in, for example, 
the following three manners: First, a storage capacitor line is formed of a transparent electrode such as ITO (indium 
oxide-tin) and an overlap area with a pixel electrode is enlarged without decrease of the aperture ratio, thereby increas- 
ing the area of the storage capacitor (Cs) and then the capacity value thereof. Second, a dielectric with a high dielectric 
constant is used as a material of an insulating film which is inserted between the storage capacitor line and pixel 
electrode, thereby increasing the capacity value. Third, the insulating film between the storage capacitor line and pixel 
electrode is formed such that the thickness of the insulating film is thin, thereby increasinglhe capacity value. 

Fig. 1 is a view illustrating the structure of an active matrix type liquid crystal display device according to a first 
embodiment of the present invention. 

Fig. 2 is a view illustrating the structure of an active matrix type liquid crystal display device according to the first 
embodiment of the present invention. 

Fig. 3 is a view illustrating an equivalent circuit showing the structure of an active matrix type liquid crystal display 
device according to the present invention. 

Fig. 4 is a view illustrating driving waveforms of an active matrix type liquid crystal display device according to the 
present invention. 

Fig. 5 is a view illustrating the structure of a storage capacitor line voltage generating circuit of an active matrix 
type liquid crystal display device according to the first embodiment of the present invention. 

Fig. 6 is a view illustrating driving waveforms of an active matrix type liquid crystal display device according to a 
second embodiment of the present invention. 

Fig. 7 is a view illustrating the structure of a storage capacitor line voltage generating circuit of an active matrix 
type liquid crystal display device according to the second embodiment of the present invention. 

Fig. 6 is a view illustrating driving waveforms of an active matrix type liquid crystal display device according to a 
third embodiment of the present invention. 

Fig. 9 is a view illustrating the structure of a storage capacitor line driving circuit of an active matrix type liquid 
crystal display device according to the third embodiment of the present invention. 

Fig. 10 is a view illustrating the structure of an active matrix type liquid crystal display device according to the third 
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embodiment of the present invention. 

Fig. 1 1 is a view illustrating an equivalent circuit showing the structure of a conventional liquid crystal display device. 

Fig. 12 is a view illustrating driving waveforms of a conventional liquid crystal display device. 

Referring to the accompanying drawings, one embodiment of this invention will now be described in detail. 
5 Fig. 1 is a schematic view illustrating the structure of an active matrix type liquid crystal display device according 

to this invention. Fig. 2 is a sectional view of a liquid crystal display element used therefor. 

The main part of the active matrix type liquid crystal display device is constructed of a liquid crystal display element 
101 , a scanning line driving circuit 103, a signal line driving circuit 105, a counter electrode driving circuit 107, and a 
storage capacitor line voltage generating circuit 109. 
10 The liquid crystal display element 101 holds a liquid crystal composition 115 between an active element substrate 

111 and a counter substrate 113. Polarizing plates 117, 119 are arranged on the active element substrate 111 and 
counter substrate 113. 

In the active element substrate 111, m signal lines 123 and n scanning lines 125 are arranged on a transparent 
insulating substrate 121 using a glass substrate in a matrix form. In each intersection, there is arranged a TFT element 
is 127 as a switching element. As the transparent insulating substrate 121, a plastic film besides a glass substrate may 
be used. 

In the TFT element 1 27, an insulating film 1 31 is placed on a gate electrode 1 29, which is formed integrately with 
the scanning line 125, so as to cover the gate electrode 1 29. An active layer 1 33, which is formed of n type amorphous 
silicon (a-Si), is placed thereon. A drain electrode 1 35, which is formed integrately with the signal line 1 23, and a source 
20 electrode 1 39, which is connected to a pixel electrode 1 37 formed of ITO are connected to the active layer 1 33, via an 
ohmie contact layer (not shown). The TFT element 1 27 is constructed such that a channel protect film 1 41 as an etching 
stopper is placed on the active layer 1 33 to prevent the active layer 133 from damage during a production process. 

Further, a storage capacitor line 143, which is formed of a Mo-Ta alloy and produced in the same step of the 
scanning line 125, is placed on the transparent insulating substrate 121 . In the plane-arrangement, the storage capac- 
2S jtor line 143 is substantially parallel to the scanning line 125. In the layer-arrangement, the storage capacitor line 143 
is faced the pixel electrode 1 37 via the insulating film 1 31 . A storage capacitor (Cs) 1 45 is formed between the storage 
capacitor line 143 and pixel electrode 1 37. The storage capacitor (Cs) 145 uses the insulating layer 1 31 as a dielectric. 

An active element substrate 111 is constructed such that an orientation film 147 covers the upper surface of the 
active element substrate 111. 

30 The counter substrate 113 is constructed such that a counter electrode 151 and orientation film 153, which are 

opposite to the pixel electrode 137, are placed on a transparent insulating substrate 149 of a glass substrate. The 
counter substrate 11 3 is combined with the active element substrate 11 1 in parallel therewith in a predetermined space. 
This counter electrode 151 is connected to the counter electrode driving circuit 107, which generates a direct current 
voltage (Vc). 

35 The liquid crystal composition 115 is held between the active element substrate 111 and counter substrate 11 3. 

The periphery thereof is sealed with a sealing material (not shown). The polarizing plates 117, 119 are placed and 
adhered to outer surfaces of the active element substrate 111 and counter substrate 113, respectively. 

In such a liquid crystal display device 101, the signal line 123 is connected to the signal line driving circuit 105, 
the scanning line 125 is connected to the scanning driving circuit 103, each storage capacitor line 143 is commonly 

*o connected to the storage capacitor line voltage generating circuit 109, and the counter electrode 151 is connected to 
the counter electrode driving circuit 107. 

The main part of the signal line driving circuit 105 is constructed of a shift register circuit and a latch circuit. As 
shown in Fig. 4 (b), the signal line driving circuit 105 generates an image signal voltage (VX), whose polarity is inverted 
against a first standard potential (VT1) every one frame period (TF), and provides it to the signal line 123. 

*s The main part of the scanning line driving circuit 103 is constructed of a shift register circuit and latch circuit. The 

scanning line driving circuit 103 generates a scanning pulse (VY), as shown in Fig. 4 (a), which selects each scanning 
line 125 one line-at-a-time, and provide it to the scanning line 125. 

The main part of the storage capacitor line voltage generating circuit 109 is, as shown in Fig. 5, constructed of an 
addition circuit 503, a subtraction circuit 505 and a switching circuit 507. The addition circuit 503 adds the counter 

so electrode voltage (Vc) of a direct current supplied by the counter electrode driving circuit 107 with a voltage (Vd) 
supplied by a direct current voltage generating circuit 501, and outputs the sum. The subtraction circuit 505 subtracts 
the voltage (Vd) supplied by the direct current voltage generating circuit 501 from the direct current voltage (Vc) supplied 
by the counter electrode driving circuit 107, and outputs the result. The switching circuit 507 selects the output from 
the addition circuit 503 or the output from the subtraction circuit 505 in accordance with a frame signal (SF) every one 

55 frame period (TF). As described above, inside the storage capacitor line voltage generating circuit 109, the added 
output of the direct current counter electrode voltage (Vc) and the above voltage (Vd). or the subtracted output thereof 
is selected alternately to apply a storage capacitor line voltage (VH) with an amplitude (dVH) to the storage capacitor 
line 143. 
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Such a storage capacitor line voltage (VH), which lets the level shift (AV2) to disappear, will be described in detail 
The voltage AV2 fV] of the level shift (AV2) is represented by the following equation 
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Further, in the embodiment, the second standard potential (VT2) is the same as the counter electrode potential 
(Vc). However, a voltage, which is applied to the addition circuit 503 and subtraction circuit 505 constituting the storage 
capacitor line voltage generating circuit 109, may be different from the direct current voltage (Vc) supplied from the 
counter electrode driving circuit 107. Thus, the second standard potential (VT2) may be different from the counter 
s electrode potential (Vc). 

A liquid crystal display device of the second embodiment will now be described below. The description regarding 
the same parts as those of the first embodiment is omitted for simplification. The parts different from those of the first 
embodiment will be described. The same part as those of the first embodiment are denoted by the same reference 
number. 

io A counter electrode 1 51 , as shown in Fig. 3, is connected to a counter electrode driving circuit 1 07, which generates 

a counter electrode voltage (Vc) whose polarity is inverted against a second standard potential (VT2) synchronized 
with an image signal voltage (VX). 

Referring to Fig. 7, the main part of the counter electrode driving circuit 107 is constructed of a first direct current 
voltage generating circuit 509, a second direct current generating circuit 511, an addition circuit 513, a subtraction 

is circuit 515 and a switching circuit 517. The first direct current generating circuit 509 generates a voltage (Vcd) deter- 
mining the amplitude of the counter electrode voltage (Vc). The second direct current voltage generating circuit 511 
generates the second standard potential (VT2). The addition circuit 513 adds the second standard potential (VT2) 
supplied by the second direct current voltage generating circuit 511 with the voltage (Vcd) supplied by the first direct 
current voltage generating circuit 509, and outputs the sum. The subtraction circuit 515 subtracts the amplitude voltage 

20 (Vcd) supplied by the first direct current voltage generating circu it 509 from the second standard potential (VT2) supplied 
by the second direct current voltage generating circuit 511, and outputs the result. The switching circuit 517 selects 
the output from the addition circuit 51 3 or the output from the subtraction circuit 51 5 on the basis of a frame signal (SF) 
every one frame period (TF). 

The main part of a storage capacitor line voltage generating circuit 109 is constructed of an addition circuit 503, a 

25 subtraction circuit 505 and a switching circuit 507. The second standard potential (VT2), which is supplied from the 
second direct current voltage generating circuit 511 of the counter electrode driving circuit 107, is used as a third 
standard potential (VT3). The addition circuit 503 adds the third standard potential (VT3) with a voltage (Vd) supplied 
by the direct current voltage generating circuit 501, and outputs the sum. The subtraction circuit 505 subtracts the 
voltage (Vd) supplied from the direct current voltage generating circuit 501 from the third standard potential (VT3), and 

£0 outputs the result. The switching circuit 507 selects the output from the addition circuit 503 or the output from the 
subtraction circuit 505 on the basis of a frame signal (SF) every one frame period (TF). 

As described above, inside the storage capacitor line voltage generating circuit 109, the third standard potential 
(VT3) of the direct current is subjected to the above addition or subtraction of the voltage (Vd). The output of the addition 
or subtraction is alternately selected to apply a storage capacitor line voltage (VH) with an amplitude (dVH) to a storage 

35 capacitor line 143. 

At this time, the third standard potential (VT3) with the same potential as that of the second standard potential 
(VT2) supplied from the second direct current voltage generating circuit 511 , and the voltage (Vd) supplied from the 
direct current voltage generating circuit 501 are set such that the amplitude (dVH) of the storage capacitor line voltage 
(VH) is l[(CGS+CDS+CsHVc-CDS«dVXJ/Csl. 
to In the liquid crystal display device of the second embodiment, the storage capacitor line voltage (VH) corresponding 

to a level shift (AV2) is applied to the storage capacitor line 143. As a result, the electric potential difference of a liquid 
crystal capacitor (CLC) 155 changed by a parasitic capacitances (CDS), (CGS) and the electric potential difference of 
a storage capacitor (Cs) 145 are compensated to let the level shift (AV2) to disappear. 
The voltage AV2 [V] of the level shift (AV2) is represented by the following equation: 



45 



SO 



= £(CDS . dVX * Cs . dVH) - (CGS + CDS) dV(/j 



av2 

(CGS ♦ CDS «■ CLC ♦ Cs) 



wherein dVC [V] is the amplitude of the counter electrode voltage (Vc); dVH [V] is the amplitude of the storage 
capacitor line voltage (VH); dVX [V] is the amplitude of the image signal voltage (VX); Cs [F] is the capacity value of 
the storage capacitor (Cs) 145; CLC [F] is the capacity value of the liquid crystal capacitor (CLC) 155; and CGS [F] 
and CDS [F] are the capacity values of the parasitic capacities (CGS) and (CDS), respectively. 
ss The polarity of the storage capacitor line voltage (VH) is inverted against the third standard potential (VT3) syn- 

chronized with the counter electrode voltage to be the same as that of the counter electrode voltage (Vc) against the 
second standard potential (VT2). The amplitude (dVH) of the storage capacitor line voltage (VH) is |(CGS+CDS+Cs) 
•dVc-CDS*dVX]/Csl. Such a storage capacitor line voltage (VH) is applied to the storage capacitor line 143 to remove 
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Fito,„. to the p^„ o, IMxtv „ mo electrode 16,. the amplitude idVHt ol ,h- 

The counter electrode driving circuit 107 generates the counter electrode voltage (Vc) with the amolitude dVr 

currift S^J" Fi9S " ? 8nd 1 °' 8 main ^ °' 3 Stora9e ca P aci,or line drivi "9 circu « 1 09 is constructed ot a first direct 
current voltage generating circuit 701. a second direct current voltage generating circuit 703 an S^S™ 

agamst wh«ch a storage capacitor line voltage (VH) is inverted. The second direct current voltage* ZZ ci2 
#n ouuuticis a vonage (vam), which determines a vortage chanqe fdVH-n in the riimrtion rt «^ e5 t A *~ 

AV1 = (CGS-dVY+Cs-dVH)/(CGS4CDS+CLC+Cs) 

AV2 = {CDS^^j.VOC^l^s^^-tCGS-fCDSJfVc^j- 
Vc {TF2)l) / ( c GS+CDS4CLC4C6) 

wherein dVY fVJ is the amplitude of the scanning pulse (VY); dVH1 [VJ Is the voltage change of the storage 
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capacitor line voltage; dVH2 [V] is the voltage amplitude; VX^p^ [V] is the image signal voltage (VX) for a frame period 
(TF1); VCfjF!) [V] is the counter electrode voltage (Vc); VX^) M is tne «m a 9 e signal vottage (VX) for next frame 
period (TF2) after the frame period (TF1 ); Vc^) M is tne counter electrode voltage (Vc); Cs [F] is the capacity value 
of the storage capacitor (Cs) 1 45; CLC [F] is the capacity value of the liquid crystal capacitor (CLC) 155; and CGS [F] 

5 and CDS [F] are the capacity values of the parasitic capacities (CGS) and (CDS), respectively. 

In the liquid crystal display device of the present invention, the polarity of a storage capacitor line voltage (VHj) is 
inverted against the third standard potential synchronized with a counter electrode voltage (Vc) to be the same as that 
of the counter electrode voltage (Vc). The storage capacitor line voltage (VHj) is controlled such that the amplitude 
(dVH2) thereof is dVH2=l[CGS^DS^s)(Vc aF1) -^ The voltage of the storage ca- 

10 pacitor line voltage (VHj) is controlled to be changed in the direction opposite to the scanning pulse synchronized with 
a scanning pulse (VYj) by a changed amount, dVH1=l-CGS«dVY/Csl. Such a storage capacitor line voltage (VHj) is 
applied to the j-th storage capacitor line 143 synchronized with the timing of the scanning pulse (VYj). The j4h storage 
capacitor line 143 corresponds to a pixel electrode 137 connected to a TFT element 127, which is applied with the 
scanning pulse (VYj) via the j-th scanning line 125. As a result, the level shifts (AV1), (AV2) can be most effectively 

is suppressed. 

Since the value of above (v^jp^-VX^p^) is changed every moment for image display, the middle voltage between 
the maximum and minimum values of the image signal voltage (VX) is actually used in this embodiment. 

In this embodiment, the amplitude (dVH2) of the storage capacitor line voltage (VH) is set up at the value which 
can most effectively disappear the level shift (AV2). However, the amplitude (dVH2) is not limited to this value. If the 

20 amplitude (dVH2) is set up at (CGS+CDS+CsJfVc^p^-Vcn^g^-CDSfWC^^-VX^rejjyCsl/S or more, advantageous 
effects for practical use can be obtained. If the maximum thereof is (CGS^DS-iCs)(Vc (T p 1 )-Vc (TF 2))-CDS(VX (TF1) - 
VXn-pgjMCslxlO, preferably lICGS+CDS+CsJfVc^^-Vc^^-CDSfVX^p^-v^jpgjJlCs^, advantageous effects 
which is visually recognized can be obtained. 

In the case of applying a counter electrode voltage (Vc) whose polarity is inverted against the second standard 

25 potential periodically, distortion may occur in the counter electrode voltage (Vc) dependent on the value of the liquid 
crystal capacitor (CLC) at the time of polarity inversion. This may cause nonuniformity of brightness in the directions 
of the signal line and the scanning line. However, the certain storage capacitor line voltage (VH) is applied to the storage 
capacitor 145 to reduce the potential change of a counter electrode 151 accompanied with the change of an image 
signal voltage (VX) to be applied to a signal line 123. As a result, a display image with a high quality can be obtained. 

30 Taking such decrease of the potential change of the counter electrode 151 into consideration, the amplitude (dVH2) 
of the storage capacitor line voltage (VH) is preferably set up at a large value in the above range. The value is preferably 

llCGS^DS^sitVcn^j-Vc^p-CDStV^ or more - 

In the above embodiments, the case, where the image signal voltage (VX) is inverted against the standard potential 
every one frame period (TF), is exemplified. However, even in the case where the image signal voltage (VX) is inverted 
35 every one scanning line, or a plurality of scanning lines, a storage capacitor line voltage (VH), which compensates the 
level shift (AV2), is applied to the storage capacitor line 143, thereby obtaining similar advantageous effects. 

In the above embodiments, although the second standard potential (VT2) is set up at the same potential as the 
third standard potential (VT3), the second standard potential (VT2) may be set up at different potentials. 

Further, in the above embodiments, although the first standard potential (VT1 ) is set up at a potential different from 
*o that of the second standard potential (VT2), this is not limitation. The first standard potential (VT1) may be set up at 
the same potential as the second standard potential (VT2). However, in this case, the effect of suppressing AV1 by an 
off-set voltage becomes lost. Thus, it is necessary that AV1 itself is ignored, assuming AV1 is 6mall enough not to 
disturb the practical use of an image display. Alternatively, there needs another means for removing AV1. 

In the above embodiments, the polarity of the image signal voltage (VX) is inverted against one kind of the first 
^5 standard potential (VT1 ). However, the technique of the present invention can be applied to the case of setting a 
plurality of kinds of standard potentials of the image signal voltage (VX) such as multi-gradation display. 

Obviously, numerous (additional) modifications, for example, modification of a TFT material or structure, are pos- 
sible within the scope of the appended claims. 

so 

Claims 

1. A liquid crystal display device comprising: 

ss matrix wiring having a plurality of scanning lines (125) and a plurality of signal lines (123) disposed to intersect 

with the plurality of scanning lines, wherein a scanning pulse is applied to the scanning lines (125), and an 
image signal vottage having a polarity periodically inverted with respect to a first standard potential is applied 
to the signal lines (123); 
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iXXSSSiF diSP0S6d ^ "* in,efSeCti0n " P ' Urality °' 8Cannin9 ' ineS (125) and the P lurali, V 
a transistor switching element (127) included at each intersection of the plurality of scanning lines (125) and 
the plurality of signal lines (123) and connected to each pixel electrode (137)- ' 
a storage capacitor formed between the pixel electrode (136) and a storage capacitor line (143) 
acounterelectrode(151)disposedoppositetothepixelelectrode(137)- °"'™M143), 
a liquid crystal composition (115). held between the pixel electrode (1 37) and the counter electrode (151 ) and 
means for supplying a storage capacitor line voltage to the storage capacitor line (143); 

line JE! C £? ed , H ha ! "!!• l UPP ' yin9 meanS °° mprise a 9«nerating circuit generating the storage capacitor 

cnronSLh !h P * W " h * 3 S8C0nd Standarel P° ,e " tial substantial* sin 

chron,zed wrth the polanty inversion of the image signal voltage, and the storage capacitor line voltage which ? s 

^yjssMssr ,he ^ e,ec,rode (151) substen,iai * ~ ed ***** 

3. The liquid crystal display device of claim 2. wherein an amplitude of the storage capacitor line voltaoe substantia 
syrtthronized withthe image signal voltage, is in the range of l(-COS^VX/Cs)^to Ss^Cs^l x 10 ^ 
etenJT 6 !^ m " 9 Para8 ." iC 031)3093,106 associated with a drain electrode (135) of the transistor switching 

( ? ^ 8 SOUrC6 eleC,rode (139) of the transistor sw1tcni n9 ala ™"t (127). dVX is an ampli udTof he 
•mage signal voltage, and CS is a capacitance of the storage capacitor. a is an amplitude of the 

4. ^'^uWcrystaldfeplaydev 

synchronized with the image signal voltage is I(-CDSk)VX7Cs)I. 9 substan,la,| y 

5. The liquid crystal display device of claim 1. wherein the counter electrode (151 ) is connected to counter electrode 

6 ' ST.SfJ ^™-T lay , de ±! 01 5> Wh0fein th ° ^ p,itude * ,he stora 9 e Witor line voltage is larger 
than that of the counter electrode voltage substantial* synchronizing with the image signal voltage. 

7. Theliquidc^staldisplaydeviceofclaimS .whereinthe amplitude of the storage capacitor line voftaoesubstantiallv 

wherein CGS is a parasitic capacitance associated with a gate electrode and a source e i~tr~<« th* 

SSSS , e ' eme r (127), k CDS 16 8 ^* capacrtance^ssociated wTa draTe ec £ ^d TsoSce 
electrode o the trans.stor swrtch.ng element (127). dVc is an amplitude of the counter electrode voltaa «S 

storageT;a e c r itor r0de ^ iS " °' ™ 9 * ^ C * ^a^SceK 

6 - SSiSSSSWK^^ 7> ^ ^ amp, " Uda - *» Stora « 9 -P— *• -"age * 

crystal app*,ng vCage substantially synchronized with the scanning pulse, is applied to the storage cXtoSe 

10. The liquid crystal display device of claim 9. wherein a change of the storage capacitor line voltaoe substantial 
synchromzed with the scanning pulse, is in the range of .(-CGS«VY)/Cs V2 to S)S ^ 

swrtchCrment M27 8 ^Tl^S^.T^ 1 "* 3 8 ° Urce e,ectroda * «' a ™*°' 

swncnmg element (127). dVY is an amplitude of thescanningpulse and Cs Is a capacitance of the storage capacitor. 
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1 1 . The liquid crystal display device of claim 1 0, wherein the change of the storage capacitor line voltage, substantially 
synchronized with the scanning pulse is l(-CGS« dVY)J/Csl. 

12. The liquid crystal display device of claim 9, wherein a change of the storage capacitor line voltage, substantially 
synchronized with the image signal voltage, is in the range of l-CDS»[VX(TF1 )-VX(TF2)J/Csl/5 to l-CDS«[VX(TF1 )- 
VX(TF2)] /Csl x 5, 

wherein CDS is a parasitic capacitance associated with a drain electrode and a source electrode of the 
transistor switching element (1 27), VX(TF1 ) is an image signal voltage for one period (TF1 ), VX(TF2) is an image 
signal voltage for a next period (TF2) and Cs is a capacitance of the storage capacitor. 

13. The liquid crystal display device of claim 12, wherein the potential change of the storage capacitor line voltage 
substantially synchronized with the image signal voltage is l-CDS [VX(TF1 )-VX(TF2)]/Csl. 

1 4. The liquid crystal display device of claim 5, wherein the potential of which changes while substantially synchronized 
with the scanning pulse so as to compensate a second change of liquid crystal applying voltage substantially 
synchronized with the scanning pulse, is applied to the storage capacitor line. 

15. The liquid crystal display device of claim 14, wherein a change of the storage capacitor line voltage substantially 
synchronized with the scanning pulse is in the range of l(-CGS«dVY)]/Csl/2 to l(-CGS«dVY)]/Csl x 2, wherein CGS 
is a parasitic capacitance associated with a gate electrode and a source electrode of the transistor switching 
element (127), dVY is an amplitude of the scanning pulse and Cs is a capacitance of the storage capacitor. 

16. The liquid crystal display device of claim 15, wherein the change of the storage capacitor line voltage substantially 
synchronized with the scanning pulse is l(-CGS «dVY)]/Csl. 

17. The liquid crystal display device of claim 14, wherein a change of the storage capacitor line voltage substantially 
synchronized with the polarity inversion of the image signal voltage, is in the range of l{(CGS +CDS +Cs) [Vc(TF1 )- 
Vc(TF2)]-CDS*tVX(TF1)-VX(TF2)]}/Csl/5 to l{(CGS+CDS+Cs)[Vc(TF1 )-Vc(TF2) ]-CDS*[VX(TF1)-VX(TF2)]}/Csl 
x10, 

wherein CGS is a parasitic capacitance associated with a gate electrode and a source electrode of the tran- 
sistor switching element (127), CDS is a parasitic capacitance associated with a drain electrode and a source 
electrode of the transistor switching element (127), Cs is a capacitance of the storage capacitor, VC(TF1) is a 
counter electrode voltage for one period (TF1), VC(TF2) is a counter electrode for a next period (TF2), VX(TF1 ) 
is an image signal voltage for one period (TF1), and VX(TF2) is an image signal for a next period (TF2). 

18. The liquid crystal display device of claim 1 7, wherein the change of the storage capacitor line voltage, substantially 
synchronized with the polarity inversion of the image signal voltage, is l(CGS+CDS+CsHVc(TF1 )-Vc(TF2)]-CDS* 
[VX(TF1)-VX(TF2)]}/Csl. 

19. A liquid crystal display device comprising: 

matrix wiring having a plurality of scanning lines (125) and a plurality of signal lines (123) disposed to intersect 
with the plurality of scanning lines (125), wherein a scanning pulse is applied to the scanning lines (125), and 
an image signal voltage, having a polarity periodically inverted with respect to a first standard potential, is 
applied to the signal lines (123); 

a pixel electrode (137) disposed at each intersection of the plurality of scanning lines (125) and the plurality 
of signal lines (123); 

a transistor switching element (127) included at each intersection of the plurality of scanning lines (125) and 
the plurality of signal lines (123) and connected to each pixel electrode (137); 
a counter electrode (151) disposed opposite to the pixel electrode (137); 

a liquid crystal composition (115). held between the pixel electrode (137) and the counter electrode (151); 
a storage capacitor formed between the pixel electrode (137) and a storage capacitor line (143); and 
means for supplying a storage capacitor line voltage to the storage capacitor line (1 43), 

characterised in that the supplying means comprises a generating circuit generating the storage capacitor 
line voltage, a potential level of which is changed substantially synchronized with the scanning pulse, and a direction 
of the potential level change of the storage capacitor line voltage is opposite to a direction of a potential level 
change of the scanning pulse, so as to compensate for a change of a liquid crystal voltage (V1 ) generated between 
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the pixel electrode and the counter electrode substantially synchronized with the scanning pulse. 

20. The liquid crystal display device of claim 19, further comprising counter electrode driving means for supplying a 
direct current voltage to the counter electrode, the counter electrode driving means being connected to the counter 
electrode. 

21. The liquid crystal display device of claim 20, wherein a change of the storage capacitor line voltage substantially 
synchronized with the scanning pulse, is in the range of l(-CGS«dVY)/Cs 1/2 to l(-CGS«dVY)]/Csl x 2. 

wherein CGS is a parasitic capacitance associated with a gate electrode and a source electrode of the tran- 
sistor switching element (127), dVY is an amplitude of the scanning pulse and Cs is a capacitance of the storage 

221 ^2^^ a ' diSplay dWice 01 ° laim 21, Wnerein the poton,ial of tne stora 9e capacitor line voltage is 

H-GGS^dvYjJ/GsL 

23. The liquid crystal display device of claim 19, further comprising counter electrode driving means for applyinq a 
current electrode voltage, having a counter electrode voltage polarity inverted with resped to a second standard 
potential while substantially synchronized with the image signal voltage, to the counter electrode. 

24. The liquid crystal display device of claim 23, wherein a change of storage capacitor line voltage substantially 
synchronized with the scanning pulse, is in the range of l(-CGS*dVY)/Cs 1/2 to l(-CGS«dVY)]/Csl x 2 

wherein CGS is a parasitic capacitance between a gate electrode and a source electrode of the transistor 
switching element. dVY is an amplitude of the scanning pulse and Ce is a capacitance of the storage capacitor. 



25. 



T-CGS^wS diSP ' ay dSViCe ° f °' aim 24 ' Wherei " Chan9e °' S, ° rage ° apaCit0r Mne VOtlag ° fe 



PatentansprQche 

1. FlOssigkristallanzeigegerat, welches aufweist: 

«ot M ! triXSChaltUn9 mit * iner Menrzanl von Abtastleitungen (125) und einer Mehrzahl von Signalleitungen 
(123), die angeordnet sind, urn sich mit der Mehrzahl der Abtastleitungen zu kreuzen, wobei ein Abtastpuls 
an die Abtastleitungen (125) angelegt ist. und eine Bildsignalspannung mil einer periodisch umgekehrten Po- 
lantat bezuglich eines ersten Standardpotentials an die Signalleitungen (123) angelegt ist; 

eine Pixel-Elektrode (1 37). die jeweils an einem Kreuzungspunkt der Mehrzahl von Abtastleitungen (125) und 
der Mehrzahl von Signalleitungen (123) angeordnet ist; 

ein Transistorschaltelement (127), das an jedem Kreuzungspunkt der Mehrzahlder Abtastleitungen (125) und 
der Mehrzahl der Signaiieitungen (1 23) enthaften und jeweils mit der Pixel-Elektrode (1 37) verbunden ist; 

TSau^bild^ 8 " 88 ^' ZWfeChe " Pixe! - Elektrode < 137 > und der Speicherkondensatorleitung 

eine Gegenelektrode (151), die gegenuber der Pixel-Elektrode (137) angeordnet ist; 

eine FlOssigkristallmischung (115). die zwischen der Pixel-Elektrode (1 37) und der Gegenelektrode (151 ) ge- 
nalten ist; und * # w 

eine Einrichtung zum Lief em einer Speicherkondensatorleitungsspannung an die Speicherkondensatorleitung 

tort-H^r* 9ekenn2eicnne, • di0 Liefereinrichtung einen Erzeugerkreis enthatt. der die Speicherkondensa- 
torleitungsspannung erzeugt. deren PolaritSt bezQglich eines zwerten Standardpotentials umgekehrt ist. wahrend 
s.e im wesentlchen mit der Polaritatsumkehrder Bildsignalspannung synchronisiert ist. und daB die Speicherkon- 
densatorlertungsspannung. die an die Speicherkondensatorleitung (143) angelegt ist. urn eine erste Anderung 
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einer Flussigkristallspannung zu kompensieren, die zwischen der Pixel-Elektrode (137) und der Gegenelektrode 
(151) erzeugt wird, im wesentlichen mit der Polaritatsumkehr der Bildsignal spannung synch ronisiert ist. 

2. Flussigkristallanzeigegerat nach Anspruch 1, weiter enthattend eine Gegenelektrodensteuereinrichtung, um eine 
Gleichstromspannung an die Gegenelektrode zu iiefern. 

3. Flussigkristallanzeigegerat gemaB Anspruch 2, wobei eine Amplitude der Speicherkondensatorleitungsspannung, 
im wesentlichen synchronisiert mit der Bildsignalspannung im Bereich von l(-CDS-dVX/Csl/5 bis l(-CDS.dVX/Cs) 
1x10 ist, 

wobei CDS eine Storkapazitat ist, die mit einer Drain -Elektrode (135) des Transistorschaltelements (127) 
und einer Source-Elektrode (139) des Transistorschaltelements (127) ist, dVX eine Amplitude der Bildsignalspan- 
nung und Cs eine Kapazitat des Speicherkondensators ist. 

4. Flussigkristallanzeigegerat nach Anspruch 3, wobei die Amplitude der Speicherkondensatorleitungsspannung, die 
im wesentlichen mit der Bildsignalspannung synchronisiert ist, l(-CDS-dVX/Cs)l ist. 

5. Flussigkristallanzeigegerat nach Anspruch 1, wobei die Gegenelektrode (151) mit der Steuereinrichtung fur die 
Gegenelektrodenspannung zum Liefern einer Gegenelektrodenspannung verbunden ist, die eine Gegenspan- 
nungspolaritat besitzt, die bezQglich eines dritten Standardpotentials umgekehrt ist.-wahrend ste mit der Bildsi- 
gnalspannung synchronisiert ist und eine Polaritat besitzt, die bezuglich des dritten Standardpotentials, dessen 
Polaritat dieselbe ist wie die der Speicherkondensatorleitungsspannung, bezOgtich des zweiten Standardpotentials 
umgekehrt ist. 

6. Flussigkristallanzeigegerat nach Anspruch 5, wobei die Amplitude der Speicherkondensatorleitungsspannung gro- 
Ber ist ats die der Gegenelektrodenspannung, die im wesentlichen mit der Bildsignalspannung synchronisiert ist. 

7. Flussigkristallanzeigegerat nach Anspruch 5, wobei die Amplitude der Speicherkondensatorieitungsspannung, die 
im wesentlichen mit der Bildsignalspannung synchronisiert ist, im Bereich von ((CGS+CDS+CsJ-dVC-CDS-dVX] 
/Csl/5 bis ![(CGS+CDS+Cs).dVC-CDS<iVXJ/Cslx10 ist, 

wobei CGS eine S tor kapazitat ist, die mit einer Gate-Elektrode und einer Source-Elektrode des Transistor- 
schaltelements (127) zugeordnet ist, CDS eine Storkapazitat ist, die zu einer Drain-Elektrode und einer Source- 
Elektrode des Transistorschaltelements (1 27) zugeordnet ist, dVc eine Amplitude der an die Gegenelektrode (1 51) 
angelegten Gegenelektrodenspannung ist, dVX eine Amplitude der Bildsignalspannung ist und Cs eine Kapazitat 
des Speicherkondensators ist. 

8. Flussigkristallanzeigegerat nach Anspruch 7, wobei die Amplitude der Speicherkondensatorieitungsspannung 
II(CGS+CDS+Cs).dVC-CDS^iVX]/Csl ist. 

9. Flussigkristallanzeigegerat nach Anspruch 2, wobei die Speicherkondensatorieitungsspannung, deren Potential 
sich andert, wan rend es im wesentlichen mit dem Abtastpuls synchronisiert ist, um eine zwerte Anderung der am 
Flussigkristalt anliegenden Spannung, die im wesentlichen mit dem Abtastpuls synchronisiert ist, zu kompensieren, 
an die Speicherkondensatorieitung angetegt ist. 

10. Flussigkristallanzeigegerat nach Anspruch 9, wobei eine Anderung der Speicherkondensatorleitungsspannung, 
die im wesentlichen mit dem Abtastpuls synchronisiert ist, im Bereich von l(-CGSdVY/Csl/2 bis l(-CGS dVY)/ 
Cslx2 ist, 

wobei CGS eine Storkapazitat zwischen einer Gate-Elektrode und einer Source-Elektrode des Transistor- 
schaltelements (127), dVY eine Amplitude des Abtastpulses und Cs eine Kapazitat des Speicherkondensators ist. 

11. Flussigkristallanzeigegerat nach Anspruch 10, wobei die Anderung der Speicherkondensatorleitungsspannung, 
die im wesentlichen mit dem Abtastpuls synchronisiert ist, I(-CGSkJVY)/CsI ist 

12. Flussigkristallanzeigegerat nach Anspruch 9, wobei eine Anderung der Speicherkondensatorleitungsspannung, 
die im wesentlichen mit der Bildsignalspannung synchronisiert ist, Im Bereich von l-CDS [VX(TF1 )-VX(TF2)J/Cs 
[/5 bis l-CDS[VX(TF1 )-VX(TF2)]/Cslx5 ist, 

wobei CDS eine Storkapazitat ist, die einer Drain-Elektrode und einer Source-Elektrode des Transistorschalt- 
elements (127) zugeordnet ist, VX(TF1) eine Bildsignalspannung fOr eine Periods (TF1) ist, VX(TF2) eine Bildsi- 
gnalspannung f Or eine nach ste Periode (TF2) und Cs eine Kapazitat des Speicherkondensators ist. 



13 



EP 0 535 954 B1 



13. Ftfssigkristallanzeigegerat nach Anspruch 12, wobei die Potential-anderung der Speicherkondensatorleitunos 
spannung. d,e ,m wesentlichen mit der Bildsignal spannung synchronisiert is? WDS^StSJSxSSSSTS' 

14 ' SSf ^'^"f n28i 9 9 Serat nach Anspruch 5. wobei dessen Potential sich andert. wahrend es im wesentlichen mit 

S^SSS. T Ch, ° n K i8iert * Um 6ine Andemn 9 der am ™sslgkristall anliegend™ wSSl 
5J Ab,a8tpUlS s y" chro ^'^on Spannung zu kompensieren. und an die SpeichertendensatorJetog ang* 

15 ' dSl^Sn 9 ^ ? r A h ht An f P 7 Ch 14 ' WOb6i ^ AnderUn9 der SPOicherkondensatorleitungsspannung 
Csl^isT Abtastpuls synchronisiert 1st, im Bereich von K-CGS-dVYJ/CI* bis iJcGS-dV?? 

wobei CGS eine zu einer Gate-Elektrode und einer Source-Elektrode des Transistorschaltelements M 27» 
zugeordnete Storkapazitat is,. dVY eine Amplitude des Abtastpulses und Cs eine Kapazitat 

16. FIQssigkristallanzeigegerat nach Anspruch 15, wobei die Anderung der Speicherkondensatorleitunassoannuno 
d.e im wesentlichen mH dem Abtastpuls synchronisiert ist. I(-CGS<JVY)/Csl ist. nmmmmMmun ^ unmn 9. 

„. n J!T *! C of- e u ne ZU ° iner Ga,e - EleWrode ««d einer Source-Elektrode des Transistorschaltelements «127» 
2S2? 8n . ^ST** iSt ' CDS 8ine ZU einer D^tott"* ™« einer Source-E.ektTode ^ des Trans sS 
schattelements (127) zugeordneten Storkapazitat ist, Cs eine Kapazitat des Speichertondeneatorsl LrvSSE 1 

SS5^ *2SI5ffi : <T F? ) r 8pannun8 ,ur eine Pertode (TF1) ist> und ^ eine Bi,dsi ^'- 

18 ' ^Cl 0i9efl ^ AnSPrUCh 17 ' W * ei die Anderun 9 der Speicherkondensatorleitungsspannung 

SWiS5K^ Bi,dsigna te pannung synchrony * .(CGS^cTS 

19. FlOssigkristallanzeigegerat, welches aufweist. 

!^ l 5K22? B . n ? l ^ n " M t hrZahl V ° n Abtastte " u "9 e " (125) «"d einer Mehrzahl von Signalleitungen 
(123), die angeordnet s.nd, um sich mit der Mehrzahl der Abtastleitungen (125) zu kreuzen wobei ein Abtast 

S£££ r?! ei,Un9en < 1 25 > ist. und eine Bildsignalspannung J J^SSSiSSS 

Polarrtat bezOglich e.nes ersten Standardpotentials an die Signalleitungen (123) ^99^^ m9ek6hrten 

a^vSHSl^mt <13 P' dieieweilsan *' m °™ Kreuzungspunktder Mehrzahl von Abtastleitungen (125) und 
de, Mehrzahl von Signalleitungen (123) angeordnet ist; ; 

SIS^T^'T^ <127)> daSa " ied0,n Kre ««n9sP"nkt der Mehrzahl der Abtastleitungen (125) und 
der Mehrzahl der Signalleitungen (1 23) enthalten und jeweils mit der Pbcel-E.ekt.ode (137) ve?bunden!st; 

eine Gegenelektrode (151), die gegenOber der Pixel-Elektiode (137) angeoidnet ist; 
SET***™*^ <115) ' 2Wi8Chen ^^^'^OS^undderGegenelektrodedSDge- 

iSSSSSST^ ^ ZWfeCh ° n ^ PiXe, - E,ek,f0de < 1 37 > u " d Speicherkondensatorteitung (1 43) 
^'""CntungzumLiefemeinerSpeicherkondeneato^ 
dadurch gekennzefchnet. daB die Liefe^^ 
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densatorleitungsspannung, deren Potentialwert sich im wesentlichen synch ron is iert mit dem Abtastpuls andert, 
und wobei eine Richtung der Potentialwertanderung der Spelcherkondensatorleitungsspannung entgegengesetzt 
ist zu einer Richtung der Potentialwertanderung des Abtastpulses, urn eine Anderung einer Flussigkristallspannung 
(V1 ) zu kompensieren, die zwischen der Pixel-Elektrode und der Gegenelektrode erzeugt wird und im wesentlichen 
mit dem Abtastpuls synchronisiert ist, enthalt. 

20. Flussigkristallanzeigegerat nach Anspruch 1 9, welter enthaltend eine Gegenelektrodensteuereinrichtung zum Lie- 
fern einer Gleichstromspannung an die Gegenelektrode, wobei die Gegenelektrodensteuereinrichtung mit der Ge- 
genelektrode verbunden ist. 

21. FIQssigkristallanzeigegerat nach Anspruch 20, wobei eine Anderung der Speicherkondensatorleitungsspannung, 
die im wesentlichen mit dem Abtastpuls synch ron isiert ist, in dem Bereich von l(-CGS-dVY)/Csl/2 bis l(-CGS-dVY) 
/Cslx2, 

wobei CGS eine zu einer Gate-Elektrode und einer Source-Elektrode des Transistorschaltelements (127) 
zugeordneten Storkapazitat ist, dVY eine Amplitude des Abtastputses und Cs eine Kapazrtat des Speicherkon- 
densators ist. 

22. FIQssigkristallanzeigegerat nach Anspruch 21 , wobei die Potentialanderung der Speicherkondensatorleitungs- 
spannung l(-CGS-dVY)/Csl ist. 

23. FIQssigkristallanzeigegerat nach Anspruch 19, weiter enthaltend eine Gegenelektrodensteuerein richtung zum An- 
legen einer Gegenelektrodenspannung, die eine Gegenelektrodenspannungspolaritat besitzt, die bezuglich eines 
zweiten Standardpotentials umgekehrt ist, wan rend sie im wesentlichen mit der Bildsignalspannung synch ron is iert 
ist, an die Gegenelektrode. 

24. FIQssigkristallanzeigegerat nach Anspruch 23, wobei eine Anderung der Speicherkondensatorieitungsspannung, 
die im wesentlichen mit dem Abtastpuls synchronisiert ist, in dem Bereich von l(-CGS-dVY)/Csl/2 bis l(-CGS-dVY) 
/Cslx2 ist, 

wobei CGS eine Storkapazitat zwischen einer Gate-Elektrode und einer Source-Elektrode des Transistor- 
schaltelements ist, dVY eine Amplitude des Abtastputses und Cs eine Kapazrtat des Speicherkondensators ist. 

25. Flussigkristallanzeigegerat nach Anspruch 24, wobei die Anderung der Speicherkondensatorleitungsspannung 
l(-CGS-dVY)/Csl ist. 



Revendicatlont 

1. Dispositif de visualisation a cristal liquide comprenant: 

une interconnexion matricietle ayant un ensemble de lignes de balayage (125) et un ensemble de lignes de 
signal (123) dispo&ees de facon a rencontrer I'ensemble de lignes de balayage. dans laquelle une impulsion 
de balayage est appliquee aux lignes de balayage (125), et une tension de signal d'image ayant une polarite 
qui est pdrtodiquement inversee par rapport a un premier potential standard, est appliquee aux lignes de signal 
(123); 

une electrode de pixel (1 37) disposee a chaque intersection de I'ensemble de lignes de balayage (1 25) et de 
I'ensemble de lignes de signal (123); 

un element de commutation a transistor (1 27) place a chaque intersection de I'ensemble de lignes de balayage 
(125) et de I'ensemble de lignes de signal (123), et connects a chaque Electrode de pixel (1 37); 

un condensateur de stockage forme entre r6lectrode de pixel (1 36) et une ligne de condensateurs de stockage 
(143); 

une contre-electrode (151) disposee face a I'electrode de pixel (137); 

une composition de cristal liquide (115), maintenue entre I'electrode de pixel (137) et la contre-electrode (151); 
et 
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desSga P° 4 ^ ) appliquer une tension de lj 9 ne de condensateurs de stockage a la ligne de condensateurs 

.« .«n^lT 6 Z C ° qU ! 198 m ° yenS d ' a PP |ication de ,ens ™ component on circuit de generation qui genere 
In^T 9 f ndensateurs de s,ocka 9 8 ' dorrt polarite est inversee par rapport a un second potentiel 
standard P rat ( quement en synchronisms avec .'inversion de polarite de la tension de signal damage, et latension 
de ligne de condensateurs de stockage est appliquee a la ligne de condensateurs de stockage (143) de facon a 



2. 



3. 



r-i — i — - - — ™ wiiuoiiomwurs ub siocKage (143) oo facon a 

e°£ ™ t l « p ?™' f^ 0 *™"' tfu " e d ° cristal liquids qui est generee entre I'electrode de pixel ££7) 

d'im\gT ( >" pra,,c,uement en synchranisme avec inversion de polarite de la tension de signal 

S!n^| f d ? * sua,i8a,ion a cristal ** revendication 1, comprenant en outre des moyens d'attaque de 

contre-electrode pour appliquer une tension continue a la contre-electrode. 

Dispositif de visualisation a cristal liquids de la revendication 2. dans lequel une amplitude de la tension de Hone 
dlSS 

avec les notations suivantes: CDS est une capacite parasite associee a une electrode de drain (135) de 
element de commutation a transistor (127) et une electrode de source (139) de ('element de commutation k 
deStege ~ * " de +~ * fc "* « Cs est un5 capacL du^denSur 

Dispositif de visualisation a cristal liquids de la revendication 3, dans lequel I'amplitude de la tension de ligne de 
condensateurs de stockage. pratiquement synchronise avec la tension de signal d'image. est l(-cSs JdV^Cs). 

*Z?°?T ? U * 6n tenSIOn dS ^-a*****. Pour foumir une tension de contre-elect ode ayant une 
ESJJ £* ' 0n , COn,re - e,ec,rode *" '"versee par rapport a un troisieme potentie. standard sTeS 

standard dont la polarrte est la meme que cede de la tension de ligne de condensateurs de stockage taversee 
par rapport au second potentiel standard. siocnage. inverses 

Dispositif de visualisation a cristal liquids de la revendication 5. dans lequel I'amplitude de la tension de ligne de 

Dfepositif de visualisation a cristal liquids de la revendication 5. dans lequel I'amplitude de la tension de ligne de 
ZZZZ^Z^S?** 0 * P ratiQ - uement synchronisee avec la tension de signal d'image est danTla pSe de 
IKCGS+CDS+CsJ-dVc-CDS^lVXyCsl/S a fl(CGS + CDS + Cs).dVc-CDS^VXyCslX10- - 9 
« vec tes notations suivantes: COS est une capacite parasite associee a une electrode de grille et une elec- 

flectnode de dram et une electrode de source de Element de commutation a transistor (1 27TdVc est une amplitude 
de^ens^ decent^ 

de signal d'image, et Cs est une capacite du condensateur de stockage. 

. Dispositif de visualisation a cristal liquids de la revendication 7. dans lequel I'amplitude de la tension de None de 
condensateurs de stockage est l[(CGS + CDS + Cs)<JVc-CDS<IVX]/Csl. * 

' de^taoe V S^oo? a n,S 8,a, liqUide ? ^ rWendication 2 ' da ™ * tension de ligne de condensateurs 
oe stocKage, dont le potential change pratiquement en synchronisms avec Timpulsion de batavaoe de facon a 
compenser un second changement de la tension appliquee au cristal liquide, pra^u^x ^^JJ,^. 
pulson de balayage, est appliquee a la ligne de condensateurs de stockage ^romse avec I .m 

10. Dfepositif de visualisation a cristal liquide de la revendication 9. dans lequel un changement de la tension de lione 

tSSEZ T*5SBJSSr* 8ynchrontee avee rfenputeion de ba,aya9e ' - — - pSS 

. a T,^ n0tati ! n8 8Uivan,as: CGS est capacite parasite entre une electrode de grille et une electrode de 
source de .'element de commutation a transistor (127). dVY es, une amp.rtude de l*j£lTSS52 



6. 



7. 
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est une capacity du condensateur de stockage. 

11. Dispositif de visualisation a cristal liquide de la revendication 10, dans lequel le changement de la tension de ligne 
de condensateurs de stockage, pratiquement synchronise avec impulsion de balayage, est egal a l(-CGS-dVY) 

5 /Csl. 

12. Dispositif de visualisation a cristal liquide de la revendication 9, dans lequel un changement de la tension de ligne 
de condensateurs de stockage, pratiquement synchronise avec la tension de signal d'image, est dans la plage de 
l-CDS[VX(TF1 )-VX(TF2)]/Cst/5 a l-CDS.{VX(TF1 )-VX(TF2)]/CslX5, 

io avec les notations suivantes: CDS est une capacite parasite associee a une Electrode de drain et une 6lec- 

trode de source de I'6l6ment de commutation a transistor (127), VX(TF1) est une tension de signal d'image pour 
une periode (TF1), VX(TF2) est une tension de signal d'image pour une peViode suivante (TF2) et Cs est une 
capacite du condensateur de stockage. 

75 13. Dispositif de visualisation a cristal liquide de la revendication 12, dans lequel !e changement de potentiel de la 
tension de ligne de condensateurs de stockage, pratiquement synchronise avec la tension de signal d'image, est 
6gal a l-CDS[VX(TF1 )-VX(TF2)]/Csl. 

14. Dispositif de visualisation a cristal liquide de la revendication 5, dans lequel le potentiel change pratiquement en 
20 synch ronisme avec I 1 impulsion de balayage, de facon a compenser un second changement de la tension apptiquee 

au cristal liquide, pratiquement synchronise avec I'impulsion de balayage, est appliquee a la ligne de condensa- 
teurs de stockage. 

15. Dispositif de visualisation a crista! liquide de la revendication 1 4, dans lequel un changement de la tension de ligne 
25 de condensateurs de stockage, pratiquement synchronise avec I'impulsion de balayage, est dans la plage de 

l(-CGS.dVY)/Csl/2 a t(-CGSdVY)/Cslx2, avec les notations suivantes: CGS est une capacite parasite associee 
a une electrode de grille et une electrode de source de reiement de commutation a transistor (127), dVY est une 
amplitude de I'impulsion de balayage et Cs est une capacite du condensateur de stockage. 

30 16. Dispositif de visualisation a cristal liquide de la revendication 15, dans lequel le changement de la tension de ligne 
de condensateurs de stockage, pratiquement synchronise avec I'impulsion de balayage, est 6gal a l(-CGS dVY) 
/Csl. 

17. Dispositif de visualisation a cristal liquide de la revendication 14, dans lequel un changement de la tension de ligne 
3S de condensateurs de stockage, pratiquement synchronise avec I'inversion de polarite de la tension de signal d'ima- 

ge, est dans la plage de l{(CGS+CDS+Cs)-[Vc(TF1 )-Vc(TF2)]-CDS[VX(TF 1 )-VX(TF2)]}/Csl/5 a l{(CGS+CDS+Cs) 
[Vc(TF1 )-Vc(TF2)]-CDS(VX(TF1 )-VX(TF2)]}/CslX 1 0, 

avec les notations suivantes: CGS est une capacite parasite associee a une electrode de grille et une elec- 
trode de source de reiement de commutation a transistor (127), CDS est une capacite parasite associee a une 
*o electrode de drain et une electrode de source de reiement de commutation a transistor (1 27), Cs est une capacite 

du condensateur de stockage, VC(TF1 ) est une tension de contre-eiectrode pour une p6riode (TF1 ), VC(TF2) est 
une tension de contre-eiectrode pour une pdriode suivante (TF2), VX(TF1) est une tension de signal cTimage pour 
une periode (TF1), et VX(TF2) est un signal d'image pour une p6riode suivante (TF2). 

45 18. Dispositif de visualisation a cristal liquide de la revendication 17, dans lequel le changement de la tension de ligne 
de condensateurs de stockage, pratiquement synchronise avec I'inversion de polarite de la tension de signal d'ima- 
ge, est 6gal a l(CGS^DS+Cs).[Vc(TF1)-Vc(TF2M 

19. Dispositif de visualisation a cristal liquide comprenant: 

so 

une interconnexion matricielle ayant un ensemble de lignes de balayage (125) et un ensemble de lignes de 
signal (123), disposees de facon a rencontrer I'ensemble de lignes de balayage (125), dans laquelle une 
impulsion de balayage est apptiquee aux lignes de balayage (125), et une tension de signal d'image, ayant 
une polarite qui est periodiquement invers6e par rapport a un premier potentiel standard, est appliquee aux 
5 $ lignes de signal (123); 

une electrode de pixel (137) disposes a chaque intersection de I'ensemble de lignes de balayage (125) et de 
I'ensemble de lignes de signal (123); 
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un element de commutation a transistor (1 27) place a chaque intersection de rensemble de lignes de balayage 
(125) et de I'ensemble de lignes de signal (123), et connects a chaque electrode de pixel (137); 

une contre-eiectrode (151) disposed face a I'electrode de pixel (137); 

une composition de cristal liquide (115), maintenue entre Electrode de pixel (137) et la contre-eiectrode (151 ); 
(14^et en8ateUr dG StOCka9e f ° rmd enlr9 r6,ectrode dG P' xel < 1 37 > et une «9"© de condensateurs de stockage 

des moyens pour appliquer une tension de ligne de condensateurs de stockage a la ligne de condensateurs 
de stockage (143); 

caract6ris6 en ce que les moyens duplication de tension comprennent un circuit de generation qui genere 
la tension de ligne de condensateurs de stockage, dont un niveau de potentiel est change pratiquement en syn- 
chronisme avec impulsion de balayage, et une direction du changement de niveau de potentiel de la tension de 
ligne de condensateurs de stockage est oppos6e a une direction d'un changement de niveau de potentiel de 
I'impulsion de balayage, de facon a compenser un changement de la tension de cristal liquide (V1 ) qui est g6n6ree 
entre l'6lectrode de pixel et la contre-eiectrode, pratiquement synchronise avec I'impulsion de balayage. 

20. Dispositif de visualisation a cristal liquide de la revendication, comprenant en outre des moyens d'attaque de 
contre-eiectrode pour appliquer une tension continue a la contre-eiectrode, les moyens cfattaque de contre-eiec- 
trode 6tant connectes a la contre-eiectrode. 

21. Dispositif de visualisation a cristal liquide de la revendication 20, dans lequel un changement de la tension de ligne 
de condensateurs de stockage, pratiquement synchronise* avec I'impulsion de balayage, est dans la Dlaae de 
l(-CGS.dVY)/Csl/2 a I(-CGS<JVY)/Cslx2, P 9 

avec les notations suivantes: CGS est la capacite parasite associee a une 6lectrode de grille et une electrode 
de source de Element de commutation a transistor (127), dVY est une amplitude de I'impulsion de balayaqe et 
Cs est une capacite du condensateur de stockage. 

22. Dispositif de visualisation a cristal liquide de la revendication 21, dans lequel le changement de potentiel de la 
tension de ligne de condensateurs de stockage est egal a l(-CGS-dVY)/Csl. 
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Dispositif de visualisation a cristal liquide de la revendication 19, comprenant en outre des moyens d'attaque de 
contre-eiectrode pour appliquer a la contre-eiectrode une tension de contre-eiectrode, ayant une polarite de tension 
de contre-eiectrode qui est inversee par rapport a un second potentiel standard, pratiquement en synchronisms 
avec la tension de signal d'image. 

24. Dispositif de visualisation a cristal liquide de la revendication 23, dans lequel un changement de tension de ligne 
de condensateurs de stockage, pratiquement synchronise avec Impulsion de balayage, est dans la plage de 
!(-CGS.dVY)/Csl/2 6 !(-CGS<JVYyCslX2, P 9 

avec les notations suivantes: CGS est une capacite parasite entre une electrode de grille et une electrode 
de source de reiement de commutation a transistor, dVY est une amplitude de Pimpulsion de balayage et Cs est 
une capacite du condensateur de stockage. 

25. Dispositif de visualisation a cristal liquide de la revendication 24, dans lequel le changement de la tension de ligne 
de condensateurs de stockage est egal a l(-CGS-dVY)/Csl. 
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FIG. 4(a) 
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FIG. 5 
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FIG. 6(a) 
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FIG. 8(a) 
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FIG. I I 
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FIG. 1 2(a) 
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